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ABSTRACT: 

PROBLEM TO BE SOLVED: To increase the circumference and area, reduce the 
internal resistance, and enhance the electrostatic strength of, a Zener diode 
by forming the Zener diode for gate protection along the periphery of a chip, 
so that its cell region will be encircled. 

SOLUTION: Polysilicon Zeners 9 are formed along the periphery of a chip 21, so 
that its cell region 10 will be encircled. The polysilicon Zeners 9 are 
alternately formed in the direction in which an n<SP>+</SP>-type polysilicon 
12, where p-type ion seeds are implanted in polysilicon connects the central 
portion and peripheral portion of the chip 21 to constitute a kind of Zener 
diode. The polysilicon Zeners 9 are formed on a silicon substrate 13 with a 
gate oxide film 14 in-between, and the n<SP>+</SP>-type polysilicon 12 closest 
to the center of the chip is connected with the source of a transistor through 
the source A! electrode 16 on the layer-insulating film 15. Thereby the area 
of the polysilicon Zeners 9 is increased and the internal resistance can be 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the semiconductor device equipped with 

the zener diode as a gate protection device about a semiconductor device. 

[0002] 

[Description of the Prior An] Usually, the gate of the transistor in a semiconductor device is separated from the remaining 
portion of a device by the silicon oxide which constitutes the dielectric of the capacitor between gate-substrates. However, 
when too much high voltage is impressed to the gate, the breakdown field strength of a dielectric is exceeded, a silicon oxide 
is destroyed, the gate and a substrate will short-circuit and a device will be destroyed eternally. Moreover, since an MOS gate 
capacitor has a small size and quality is high, the gate tends [ very ] to receive the injury by suspension electrostatic charge. 
Then, the method of connecting various protection devices is in the gate as one of the meanses which protects the gate from 
this electrostatic charge. The one example is shown in drawing 7 . 

[0003] As shown in drawin.i^ 7 , the zener diode 2 (it is hereafter called a polysilicon Zener for short) which used and formed 
contest gate polysilicon as a protection device between the gate G-sources S of a transistor 1 is connected. Under the present 
circumstances, it designs so that pressure-proofing of polysilicon Zener 2 may become smaller than the gate G-source S 
destructive pressure-proofing. Destruction of a transistor is prevented in order that the direction of polysilicon Zener 2 may 
carry out breakdown before the voltage between the gate G-sources S results in gate-source destructive pressure-proofing, 
even when the overvoltage by static electricity is impressed between such structure, then the gate G-source S. 
[0004] Drawing 8 is drawing showing arrangement of the polysilicon Zener of the general former. As shown in this drawing, 
usually polysilicon Zener 2 by which the P type field 4 and the N type field 5 have been arranged by turns in a chip 3 was 
formed only in the circumference of the gate pad 6 in the pad formation field 7 in a configuration which surrounds the gate 
pad 6 which is the terminal area of the gate of a transistor. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the semiconductor device equipped with the above-mentioned 
conventional polysilicon Zener, since the electrostatic tolerance dose (destructive proof pressure to electrostatic charge) also 
became smaller as a chip reduction-izes, there was a trouble that a transistor became is easy to be destroyed. In order to raise 
the electrostatic tolerance dose, the reason makes internal resistance of a polysilicon Zener small, and is a factor with 
important for a polysilicon Zener side making a charge easy to miss. On the other hand, in order to secure the effective cell 
area of a chip, a gate pad is usually made small as much as possible at the grade which can do wirebonding. Moreover, if a 
chip becomes small, a gate pad will also become small inevitably. However, in order that the area of the field which can form 
a polysilicon Zener may be dependent on the size of a gate pad, if a gate pad becomes small, the formation field of a 
polysilicon Zener will also become small. Then, it is because the electrostatic tolerance dose becomes small since the internal 
resistance of a polysilicon Zener becomes large as a result. 

[0006] this invention is made in order to solve the above-mentioned technical problem, it raises the electrostatic tolerance 
dose compared with the former by reducing the internal resistance of a polysilicon Zener, and aims at offering the 
semiconductor device equipped with the high polysilicon Zener of gate protection capacity. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the semiconductor device of this invention 
according to claim 1 is characterized by forming the zener diode for gate protection which a P type field and an N t\'pe field 
become from contest polysilicon formed in the direction to which the center section and the periphery section of a chip are 
connected by turns along with the periphery section of a chip so that a ceil field may be surrounded 

[0008] Moreover, a semiconductor device according to claim 2 is characterized by being formed so that the aforementioned 
zener diode for gate protection may also surround a gate pad in addition to the periphery section of the aforementioned chip. 
[0009] moreover, a semiconductor device according to claim 3 is characterized by controlling pressure-proofing of the 
aforementioned zener diode for gate protection by adjusting the P type field of contest polysilicon which constitutes the 
aforementioned zener diode for gate protection, and the size of each N type field 

[0010] In the semiconductor device of this invention, the circumference of zener diode becomes long compared with the case 
of the former formed so that only the circumference of a gate pad might be surrounded by having formed the zener diode for 
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gate protection along with the periphery section of a chip so that a cell field might be surrounded. Consequently, the area of 
zener diode becomes large and it becomes possible by the ability making internal resistance small to raise the electrostatic 
tolerance dose. 
[0011] 

[Embodiments of the Invention] Hereafter, the gestalt of I operation of this invention is explained with reference to drawini> 1 
- drawing 3 . Drawing I (a) connects a polysilicon Zener (zener diode for gate protection) as a gate protection device between 
the gate-sources of a transistor like [ the plan and drawing 1 (b) which show the whole semiconductor device composition of 
the gestalt of this operation are a cross section, and ] what also stated the semiconductor device of the gestalt of this operation 
by the term of the conventional technology. 

[00 12] As shown in drawing 1 (a), in the case of the semiconductor device of the gestalt of this operation, along with the 
periphery section of a chip 21, it is formed so that polysilicon Zener 9 may surround the cell field 10. Moreover, polysilicon 
Zener 9 is N+ into which contest 1 I (P type field) P type polysilicon with which p type ion kind was introduced into the 
polysilicon contest as shown in drawing 1 (b), and n type ion kind were introduced. Contest 12 (N type field) type polysilicon 
is formed in the direction to which the center section and the periphery section of a chip 21 are connected by turns, and 
constitutes a kind of zener diode, and polysilicon Zener 9 forms through the gate oxide film 14 on a silicon substrate 13 -- 
having -- the -- most -- N+ of a chip central site Contest 12 type polysilicon is connected with the source (illustration 
abbreviation) of a transistor through the source aluminum electrode 16 on the layer insulation film 15. 
[0013] Next, the procedure which forms polysilicon Zener 9 of the above-mentioned composition using drawing 2 is 
explained. Drawing 2 is the cross section showing the state where the above-mentioned semiconductor device was cut along 
the direction to which the center section and the periphery section of a chip 21 are connected. First, as shown in drawing 2 (a), 
the gate oxide film 14 is formed on a silicon substrate 13, and contest 17 non dope polysilicon which becomes a polysilicon 
Zener further later is fomied And patterning of contest 17 non dope polysilicon is carried out to a desired configuration and a 
size using photo lithography etching technology. Next, the non dope polysilicon contest 17 whole is once considered as 
contest 1 1 P type polysilicon as a base for forming a polysilicon Zener. namely, the ion-implantation technology as shown in 
drawing 2 (b), after carrying out the mask of the cell field by the photoresist 1 8 ~ using - 1 1 B and 49BF2 etc. - a P type ion 
kind is introduced into contest 17 non dope polysilicon of a polysilicon Zener formation field 

[0014] Next, as shown in drawing 2 (c), in order to form the N type field 19 of a cell field, and the N type high concentration 
field of polysilicon Zener 9. the photoresist 18 in which used photo lithography technology and these fields carried out 
opening is formed. Then, ion-implantation technology is used and they are N+, such as 3 1 P and 75 As. A type ion kind is 
introduced by high concentration into contest 1 1 P type polysilicon in a polysilicon Zener formation field into a silicon 
substrate 13 in a cell field. Then, the portion which is not covered by the photoresist 18 of contest 1 1 P type polysilicon in a 
polysilicon Zener formation field is N+. They are contest 1 1 P type polysilicon and N+ by it being reversed to type. Contest 
12 type polysilicon will be in the state where it was formed by turns. Finally, after removing a photoresist 1 8, as shown in 
drawing 2 (d), polysilicon Zener 9 is formed in contest polysilicon of each field by forming the wrap layer insulation film 15 
and the source aluminum electrode 16. 

[0015] In the semiconductor device of the gestalt of this operation, the circumference of polysilicon Zener 9 becomes long 
compared with the case of the former formed so that the circumference of a gate pad might be surrounded by having formed 
polysilicon Zener 9 along with the periphery section of a chip 21 so that the cell field 10 might be surrounded. Therefore, 
since the area of polysilicon Zener 9 becomes large compared with the former and can make internal resistance small, it 
becomes possible to raise the electrostatic tolerance dose. 

[0016] Although drawing 3 is the conceptual diagram showing the I-V property of a polysilicon Zener, as shown in this 
drawing, in the case of the gestalt of this operation, the inclination of the 1-V characteristic curve after a polysilicon Zener 
carries out breakdown because internal resistance became small is large compared with the former. It is VB about the 
isolation voltage of the gate oxide film of a cell field. It is VB if it carries out. Even when the same voltage to say is 
impressed, in the polysilicon Zener of this example, compared with the conventional thing, the flowing current is large and a 
bird clapper understands dic^Je. That is, the electrostatic charge between the gate-sources becomes easy to escape through a 
polysilicon Zener, and the electrostatic tolerance dose improves compared with the former. 

[001 7] If gate oxidization thickness is made into 500A as an example when an about [ chip size 3mmx3mm ] device is 
considered With the conventional semiconductor device formed in the circumference of a gate pad, the area of a polysilicon 
Zener a polysilicon Zener 2x 1 0 to 3 mm2, If internal resistance is set to 35 ohms and sets the proof pressure (Zener 
pressure-proofing is called hereafter) of zener diode to 25-30V, the electrostatic tolerance dose will be set to 2500-3000V by 
the MIL method. Although the Zener proof pressure itself does not change with 25-30V in the case of the gestalt of this 
operation which formed poK silicon Zener 9 in the chip periphery section to it, the area of polysilicon Zener 9 is about 12x10 
to 3 mm2. In order that internal resistance may decrease to about 6 ohms by increasing, the electrostatic tolerance dose 
increases to 3000-4000V, and improves by about 1 .2 to 1 .4 times compared with the former. 

[0018] Moreover, in the case of the semiconductor device of the form of this operation, compared with the former, the layout 
of polysilicon Zener 9 is onl\ changed, and since there is no change in other portions, structure, a cell field, etc. of polysilicon 
Zener 9 can acquire the abo\ e-mcntioned advantage of the improvement in electrostatic **♦*, without changing a 
manufacture process. 

[0019] Next, as a modification of the gestalt of the above-mentioned implementation, as shown in drawing 4 , it is good also 
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as structure formed so that polysilicon Zener 22 might be added to the periphery section of a chip 2 1 and the gate pad 23 
might also be surrounded in part. If it is made such structure, the circumference (area) of polysihcon Zener 22 can be enlarged 
more, and it will become possible to raise the electrostatic tolerance dose further by reduction of internal resistance. 
[0020] Furthermore, as composition of a polysilicon Zener, as shown in drawing 5 , they are contest 1 1 P type polysilicon and 
N+. It is also possible to make physical relationship of contest 12 type polysilicon into the gestalt and reverse of the 
above-mentioned implemeniation. Moreover, ahhough the Zener proof pressure itself shall not change with the former, as it is 
shown in drawin.t^ 6 by the example mentioned above, they are contest 1 1 P type polysilicon and N+. By changing the size of 
contest 12 type polysilicon suitably, the Zener proof pressure itself can be adjusted and the electrostatic tolerance dose can 
also be controlled. 
[0021] 

[Effect of the Invention] As mentioned above, as explained in detail, according to the semiconductor device of this invention, 
compared with the conventional case, the circumference of zener diode becomes long by having formed the zener diode for 
gate protection along w ith the periphery section of a chip so that a cell field might be surrounded. Consequently, since the 
area of zener diode becomes large compared with the former and internal resistance becomes small, it becomes possible to 
raise the electrostatic toIeraiK c dose. Therefore, the semiconductor device equipped with the high zener diode of gate 
protection capacity can be ol lored. Moreover, in this invention, since the layout of the zener diode for gate protection is only 
changed with the former and ihere is no change in the structure and the cell field of zener diode, the above-mentioned 
advantage of the improvenicm in the electrostatic tolerance dose can be acquired, without changing a manufacture process. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the 
semiconductor device equipped 

with the zener diode as a gate protection device about a semiconductor device. 
[0002] 

[Description of the Prior Art] Usually, the gate of the transistor in a semiconductor device 
is separated from the remaining 

portion of a device by the silicon oxide which constitutes the dielectric of the capacitor 
between gatc-substrates. 

However, when too much high voltage is impressed to the gate, the breakdown field 
strength of a dielectric is exceeded, a 

silicon oxide is destroyed, the gate and a substrate will short-circuit and a device will be 
destroyed eternally. Moreover, 

since an MOS gate capacitor has a small size and quality is high, the gate tends [ very ] to 
receive the injury by 

suspension electrostatic charge. Then, the method of connecting various protection 
devices is in the gate as one of the 

meanses which protects the gate from this electrostatic charge. The one example is shown 
in drawing 7 . 

[0003] As shown in drawing 7 , the zener diode 2 (it is hereafter called a polysilicon 
Zener for short) which used and 

formed contest gate polysilicon as a protection device between the gate G-sources S of a 
transistor 1 is connected. Under 

the present circumstances, it designs so that pressure-proofing of polysilicon Zener 2 may 
become smaller than the gate 

G-source S destructive pressure-proofing. Destruction of a transistor is prevented in order 
that the direction of polysilicon 

Zener 2 may carry out breakdown before the voltage between the gate G-sources S results 
in gate-source destructive 

pressure-proofing, even when the overvoltage by static electricity is impressed between 
such structure, then the gate 
G-source S. 



[0004] Drawing 8 is drawing showing arrangement of the polysihcon Zener of the 
general former. As shown in this 

drawing, usually polysilicon Zener 2 by which the P type field 4 and the N type field 5 
have been arranged by turns in a 

chip 3 was formed only in the circumference of the gate pad 6 in the pad formation field 
7 in a configuration which 

surrounds the gate pad 6 which is the terminal area of the gate of a transistor. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the semiconductor device 
equipped with the above-mentioned 

conventional polysilicon Zener, since the electrostatic tolerance dose (destructive proof 
pressure to electrostatic charge) 

also became smaller as a chip reduction-izes, there was a trouble that a transistor became 
is easy to be destroyed. In order 

to raise the electrostatic tolerance dose, the reason makes internal resistance of a 
polysilicon Zener small, and is a factor 

with important for a polysilicon Zener side making a charge easy to miss. On the other 
hand, in order to secure the 

effective cell area of a chip, a gate pad is usually made small as much as possible at the 
grade which can do wirebonding. 

Moreover, if a chip becomes small, a gate pad will also become small inevitably. 
However, in order that the area of the field 

which can form a polysilicon Zener may be dependent on the size of a gate pad, if a gate 
pad becomes small, the formation 

field of a polysilicon Zener will also become small. Then, it is because the electrostatic 
tolerance dose becomes small since 

the internal resistance of a polysilicon Zener becomes large as a resuh. 

[0006] this invention is made in order to solve the above-mentioned technical problem, it 

raises the electrostatic tolerance 

dose compared with the former by reducing the internal resistance of a polysilicon Zener, 
and aims at offering the 

semiconductor device equipped with the high polysilicon Zener of gate protection 

capacity. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
semiconductor device of this 

invention according to claim 1 is characterized by forming the zener diode for gate 
protection which a P type field and an N 

type field become from contest polysilicon formed in the direction to which the center 
section and the periphery section of 

a chip are connected by turns along with the periphery section of a chip so that a cell field 
may be surrounded. 

[0008] Moreover, a semiconductor device according to claim 2 is characterized by being 
formed so that the aforementioned 

zener diode for gate protection may also surround a gate pad in addition to the periphery 
section of the aforementioned 



chip. 

[0009] moreover, a semiconductor device according to claim 3 is characterized by 
controlling pressure-proofing of the 

aforementioned zener diode for gate protection by adjusting the P type field of contest 
polysilicon which constitutes the 

aforementioned zener diode for gate protection, and the size of each N type field 
[0010] In the semiconductor device of this invention, the circumference of zener diode 
becomes long compared with the 

case of the former formed so that only the circumference of a gate pad might be 
surrounded by having formed the zener 

diode for gate protection along with the periphery section of a chip so that a cell field 
might be surrounded. Consequently, 

the area of zener diode becomes large and it becomes possible by the ability making 
internal resistance small to raise the 
electrostatic tolerance dose. 
[0011] 

[Embodiments of the Invention] Hereafter, the gestalt of 1 operation of this invention is 
explained with reference to 

drawing 1 - drawing 3 . Drawing 1 (a) connects a polysilicon Zener (zener diode for gate 
protection) as a gate protection 

device betwx-en the gate-sources of a transistor like [ the plan and drawing 1 (b) which 
show the whole semiconductor 

device composition of the gestalt of this operation are a cross section, and ] what also 
stated the semiconductor device of 

the gestalt of this operation by the term of the conventional technology. 

[0012] As shown in drawing 1 (a), in the case of the semiconductor device of the gestalt 

of this operation, along with the 

periphery section of a chip 21, it is formed so that polysilicon Zener 9 may surround the 
cell field 10. Moreover, polysilicon 

Zener 9 is N+ into which contest 1 1 (P type field) P type polysilicon with which p type 
ion kind was introduced into the 

polysilicon contest as shown in drawing 1 (b), and n type ion kind were introduced. 
Contest 12 (N type field) type 

polysilicon is formed in the direction to which the center section and the periphery 
section of a chip 21 are connected by 

turns, and constitutes a kind of zener diode, and polysilicon Zener 9 forms through the 
gate oxide film 14 on a silicon 

substrate 13 -- ha\ ing -- the -- most -- N+ of a chip central site Contest 12 type 
polysilicon is connected with the source 

(illustration abbreviation) of a transistor through the source aluminum electrode 16 on the 
layer insulation film 15. 

[0013] Next, the procedure which forms polysilicon Zener 9 of the above-mentioned 
composition usiuL: drawing 2 is 

explained. Drawing 2 is the cross secfion showing the state where the above-menfioned 
semiconductor device was cut 



along the direction to which the center section and the periphery section of a chip 21 are 
connected. First, as shown in 

drawing 2 (a), the gate oxide film 14 is formed on a silicon substrate 13, and contest 17 
non dope poK silicon which 

becomes a pol\ silicon Zener further later is formed. And patterning of contest 17 non 
dope polysilicon is carried out to a 

desired configuration and a size using photo lithography etching technology. Next, the 
non dope pol\ silicon contest 17 

whole is once considered as contest 1 1 P type polysilicon as a base for forming a 
polysilicon Zencr. namely, the 

ion-implantation technology as shown in drawing 2 (b), after carrying out the mask of the 
cell field by the pliotoresist 1 8 -- 

using -- 1 1 B and 49BF2 etc. a P type ion kind is introduced into contest 17 non dope 
polysilicon of a polysilicon Zener 
formation field 

[0014] Next, as shown in drawing 2 (c), in order to form the N type field 19 of a cell 
field, and the N t> pe high concentration 

field of polysilicon Zener 9, the photoresist 1 8 in which used photo lithography 
technologN and these fields carried out 

opening is formed. Then, ion-implantation technology is used and they are N+, such as 
3 IP and 75 As. A type ion kind is 

introduced by high concentration into contest 1 1 P type polysilicon in a polysilicon Zener 
formation field into a silicon 

substrate 1 3 in a cell field. Then, the portion which is not covered by the photoresist 18 of 
contest 1 1 P type polysilicon in 

a polysilicon Zcncr formation field is N+. They are contest 1 1 P type polysilicon and N+ 
by it being reversed to type. 

Contest 12 type polysilicon will be in the state where it was formed by turns. Finally, 
after remo\ ing a photoresist 18, as 

shown in tlraw ing 2 (d), polysilicon Zener 9 is formed in contest polysilicon of each field 
by forminii the wi ap layer 

insulation 11 Im 1 5 and the source aluminum electrode 16. 

[0015] In the semiconductor device of the gestalt of this operation, the circumference of 
polysilicon Zener 9 becomes long 

compared with the case of the former formed so that the circumference of a gate pad 
might be surrounded by having 

formed polysilicon Zener 9 along with the periphery secfion of a chip 21 so that the cell 
field 10 might be surrounded. 

Therefore, since the area of polysilicon Zener 9 becomes large compared with the former 
and can make internal resistance 

small, it becomes possible to raise the electrostatic tolerance dose. 

[0016] Although drawing 3 is the conceptual diagram showing the 1-V property of a 

polysilicon Zener. as shown in this 

drawing, in the case of the gestah of this operation, the inclination of the I-V 
charactcri.stie eur\e after a polysilicon Zener 



carries out breakdown because internal resistance became small is large compared with 
the former. It is V !^ about the 

isolation \ oltagc of the gate oxide film of a cell field. It is VB if it carries out. Even when 
the same \ oltagc to say is 

impressed, in the polysilicon Zener of this example, compared with the conventional 
thing, the llowing current is large and 

a bird clapper understands diode. That is, the electrostatic charge between the gate- 
sources becomes easy to escape 

through a ]xil\silicon Zener, and the electrostatic tolerance dose improves compared with 
the former 

[0017] If gate oxidization thickness is made into 500A as an example when an about [ 
chip size 3mm\3nim ] device is 

considered With the conventional semiconductor device formed in the circumference of a 
gate pad. the area of a 

polysilicon Zener a polysilicon Zener 2x10 to 3 mm2, If internal resistance is set to 35 
ohms and sets the proof pressure 

(Zener prcssure-prtiofing is called hereafter) of zener diode to 25-30V, the electrostatic 
tolerance dose will be set to 

2500-3000V b\ the MIL method. Although the Zener proof pressure itself does not 
change with 25-3()V in the case of the 

gestalt of this opci ation which formed polysilicon Zener 9 in the chip periphery section to 
it, the area of pol \ silicon Zener 

9 is about 1 2x 1 0 to 3 mm2. In order that internal resistance may decrease to about 6 ohms 
by increasing, the electrostatic 

tolerance dose increases to 3000-4000V, and improves by about 1.2 to 1.4 times 
compared with tlic former. 

[0018] Moreovei . in the case of the semiconductor device of the form of this operation, 
compared w ith the former, the 

layout of polysilKMn Zener 9 is only changed, and since there is no change in other 
portions, structure, a cell field, etc. of 

polysilicon Zener ^) can acquire the above-mentioned advantage of the improvement in 
electrostatic without 
changing a manufacture process. 

[0019] Next, as a modification of the gestalt of the above-mentioned implementation, as 
shown in draw ing 4 . it is good 

also as structure formed so that polysilicon Zener 22 might be added to the periphery 
section of a chip 2 I and the gate pad 

23 might also he sui rounded in part. If it is made such structure, the circumference (area) 
of polysilicon Zener 22 can be 

enlarged more, an J it will become possible to raise the electrostatic tolerance dose further 

by reduction ol internal 

resistance. 

[0020] f urtherinoi e. as composition of a polysilicon Zener. as shown in drawing 5 , they 
are contest 1 1 P t\ pe polysilicon 

and N+. It is also possible to make physical relationship of contest 12 type polysilicon 
into the gestalt an^; reverse of the 



above-mentioned implementation. Moreover, although the Zener proof pressure itself 
shall not change with the former, as 

it is shown in draw ing 6 by the example mentioned above, they are contest 1 1 P type 
polysilicon and N I^y changing the 

size of contest 1 2 i\ pe polysilicon stiitably, the Zener proof pressure itself can be 
adjusted and ihc electrostatic tolerance 
dose can also be controlled. 
[0021] 

[Effect of the ln\ cniion] As mentioned above, as explained in detail, according to the 
semiconductor dc\ ice of this 

invention, compared with the conventional case, the circumference of zener diode 
becomes long b\ ha\ ing formed the 

zener diode for gate protection along with the periphery section of a chip so that a cell 
field might be surrounded. 

Consequently, since the area of zener diode becomes large compared with the former and 
internal resistance l^ecomes 

small it becomes pe-ssible to raise the electrostatic tolerance dose. Therefore, the 
semiconductor de\ ice equipped with the 

high zener diode o! aate protection capacity can be offered. Moreover, in this invention, 
since the layout ofiho zener 

diode for gate protection is only changed with the former and there is no change in the 
structure and the ceil field of zener 

diode, the above-mentioned advantage of the improvement in the electrostatic tolerance 
dose can be acquii cLi. without 
changing a manulaeiure process. 
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